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1.0 INTRODUCTION

This report addresses the development of programmatic risk-based preliminary remediation goals
(PPRGs) for the sand and gravel. muming land use exposure scenario at the Rocky Flats
Environmental Technology Site (RFETS) The mining exposure scenario 1s considered in
addition to those identified in Programmatic Risk-Based Preliminary Remediation Goals, Final
Revision 1 (DOE, 1994a) As a result, this report 1s an addendum to and not intended to replace
thus cited Department of Energy (DOE) report The PPRGs discussed herein, as those in DOE
(1994a), are contamnant- and medium-specific concentrauons intended to support evaluations

of human health risk and the assessment of remed:al action alternatives
1.1 Purpose

Based upon review of current and future mimng opportunuties for land around RFETS
boundanes, 1t was determined that sand and gravel mining 1s a plausible land use and PPRGs
development for the mimng exposure scenario was necessary The purpose of this report 1s to
present the methodology for the development of PPRGs for this scenario at RFETS and the
resulung PPRG values DOE has developed PPRGs for RFETS for the following exposure
scenarios residential land use, commercial/industnial (office worker scenario and construction
worker scenario) land use, and ecological researcher use. For these exposure scenarios, PPRGs

were developed for surface soil, subsurface soil, groundwater, and surface water (DOE, 1994a).

Thus report and the PPRGs contained herein supplement previous DOE efforts to develop PPRGs
for RFETS

1.2 Scope

This report addresses the development of PPRGs which are contaminant- and medium-specific
concentraions Only the PPRGs for the sand and gravel mimng land use exposure scenario are
developed 1n this report. These PPRGs are intended to support evaluations of human health nsk

and to assess remedial action alternatives. The PPRGs presented 1n this report are established
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for a hifeume additional cancer nisk of 1 OE-06 (one 1n one million) and a hazard index (HI) of
10 This does not imply that acceptable risk levels for the RFETS have been established

PPRGs for other target nisk levels and HQs can be derived through simple linear interpolation.
For example, a PPRG for a cancer excess lifetime nisk of 1 OE-05 (one in 100 thousand) 1s ten
times the 1 OE-06 PPRG

1.3 Background

Mining of sand and gravel for both private and public uses has been underway inside the western
edge of the RFETS buffer zone since the early 1900s (DOE, 1994b) This mining has been
sanctioned through permits Since 1990, Western Aggregates, Inc (WAI) has operated a mine
and a processing plant 1n the RFETS buffer zone Currently permitted reserves of the mine will
be processed 1n 15 years with the plants’ current configuration Recently, WAI submutted a
permit application to mine sand and gravel in two additional locations 1n the RFETS buffer zone
(DOE 1994b) These reserves potentally represent another 10 years of mining operations A
sand and gravel mining land use exposure scenarto at RFETS 1s being considered for the

assessment of potential impacts to a human receptor because of thus permit apphication

Mining operations at these sites extract and process sand and gravel The capabilities of the
processing plant include crushing, screening, and washing to remove clay Further detail of the

mining process 1s presented in Section 2 0

The environmental medium 1ncluded for PPRG development 1s subsurface soil The exposure

pathways to workers at sand and gravel miung faciliies at RFETS are*

o Ingestion of soil during extraction and processing
. Inhalation of fugitive dust generated during extraction and processing
o Inhalation of volatile organic compounds (VOCs) volatilized from subsurface soil during
extraction
o Direct irradiation from radionuclides contamned in the soal.
1-2
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1.4 Report Organization

This introduction presented the purpose, scope, and background of this report. Section 2 0,
Approach to Mining Exposure Scenario PPRGs, 1dentifies the vanable values and presents the
assumptions and equations employgd“ to denive the PPRGs used to evaluate mining worker risk
Section 3 0, Chemical-Specific Information, provides specific toxicity values and chemical and
physical properties used to calculate PPRGs The PPRGs for the mining exposure scenario are

presented 1n tables 1n Section 4 0, followed by the references 1n Section 5 0

2 ke e




2.0 DEVELOPMENT OF PPRGS

This section 1dentifies the vaniable values and presents the assumptions and equations used to
calculate the PPRGs for the sand an_d gravel mining land use exposure scenario. Except where
appropnate site-specific mining pz;rameters are available, the U S Environmental Protection
Agency (EPA) guidance cited in Programmatic Risk-Based Preluminary Remediation Goals, Final
Revision 1 (DOE, 1994a) are used to denve the nsk-based equations and exposure parameters

to calculate the PPRGs for the mining land use exposure scenario
2.1 Parameters for PPRG Equations

Parameters for equations to calculate mining exposure scenario PPRGs are derived from two
main sources Ssite-specific mining processes and EPA published matenal Each of these sources

are descrnibed 1n the following subsections
2.1.1 Mining Process Sources

General mining operation processes include the movement of the surface sod, extraction and
processing of subsurface soil, and restorauon of approximately a 10-acre site each year The
top 12 inches of surface soil 1s scraped using three mechanical scrapers This process takes
approximately three days For the remainder of the year, the subsurface sand and gravel 1s
removed within the 10-acre area. The saturation zone of the mining site 1S not accessed because

the sand and gravel from this zone does not process well

After a year of extraction of the sand and gravel from the 10-acre area, this area s restored by
filing the mining pit, covening the area with the 12 inches of surface soul scraped from the next
10-acre extraction area, and seeding and planting tree seedlings A further explanation of
geological and mining studies relevant to RFETS 1s available in Miming Exposure Scenario for
Baseline Risk Assessments at the Rocky Flats Environmental Technology Site (DOE, 1994b)




In their currently permitted miming location, WAI operates a mining crew of five to six
employees and a collocated processing plant crew of 13 employees The mining crew 1s made
up of two truck dnivers, one backhoe operator, one bulldozer operator and one reliever  These
crews typically operate 10 to 12 hours/day, one shift/day, 12 months per year. The average
number of days per year worked 1s 250 days (Meyers, 1994), of which, only 247 days are
possible exposure to subsurface soil chemicals The estimated employee turnover rate for WAI

1S one to two persons/year
2.1.2 Published Material Sources

As 1n the Programmatic Risk-Based Prelinunary Remediation Goals, Final Revision 1 (DOE,
1994a), all Target Analyte List (TAL), Target Compound List (TCL) orgamics and 12
radionuclides have PPRGs denived for the sand and gravel mining land use exposure scenario

for subsurface soil exposure

EPA recommends standard default parameters 1n several published guidance documents (EPA,
1989a, 1990, 1991a, 1994a,b,c,d,e) These values are used in the equatons to calculate the
munng land use exposure scenario PPRGs where approprniate Included are an adult body weight
of 70 kilograms (kg), 70-year averaging ime for carcinogens and 25-year averaging ume for
noncarcinogens, exposure duration of 25 years (EPA, 1989a), and particulate emission factor
of 4 6E+09 m%*/kg (EPA 1991b) Because the mining crew typically do not perform strenuous
acuvities during the mining operations, the parameter of daily inhalation rate 1s a combination
of that for a resung and active adult (0 83 m*/hour, EPA, 1990) The mimng crew work 1n an
enclosed cab of the machinery to perform the mimng operations. Therefore, a workday soil
ingestion rate of 75 milhigram (mg)/day based on a 12-hour work day (EPA, 1991a), has been

chosen for the calculation of the mining land use exposure scenario PPRGs
2.2 Mining Land Use Exposure Scenario Assumptions

It 1s assumed that the only medium for which miming personnel have sigmficant exposure 1s

subsurface soils The mining operations extract subsurface sois. The mining personnel are

2-2




assumed to be exposed to the surface soils for only three days per year durning the scraping
process This three-day exposure period 1s a non-chronic exposure. For the purpose of deriving
PPRGs for the mining land use exposure scenario, only chronic exposure will be assessed

Therefore, PPRGs for acute exposure to surface soils are not derived

For the remaimng 247 working days per year, the miming workers are exposed to subsurface
sols Using the EPA default value for commercial/industnal worker, worker exposure 1s
assumed to contnue for 25 years

2.3 Mining Land Use Exposure Scenario Equations

The nisk-based equations for mimng workers include the following exposure pathways

. Ingestion of soil during extraction and processing

. Inhalation of fugitive dust particulates generated during extraction and processing

. Inhalation of VOCs volatlized from subsurface soil while mining workers are extracting
o Direct irradiation from radionuclides contained 1n the soul

Inhalation of particulates does not apply to VOCs (1 e., Henry’s Law Constant greater than
1 OE-05 atm-m®/mole and a molecular weight less than 200 g/mole) (EPA, 1989a)

The PPRGs denived and presented in Programmanc Risk-Based Prelimunary Remediation Goals,
Final Revision 1 (DOE, 1994a) were not developed with the wncorporation of the dermal
exposure route, only the oral, inhalation, and external irradiation exposure are considered
Mining personnel work with heavy equipment 1n enclosed cabs and do not work 1n close contact
with the subsurface soul. Therefore, the mimng land use exposure scenarto will also not

incorporate the dermal exposure route.

The PPRG equations, parameter identification, parameter values, and parameter value sources
for exposure of a mining worker to subsurface soils are shown in Tables 1, 2, and 3 for
carcinogens, noncarcinogens, and radionuclides, respectively EPA guidance does not specify

exposure assumptions specific to a mmng worker receptor. However, EPA gwmdance for
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commercial/industrial worker receptors 1s available and default values for parameters from these
published guwidance documents are used in the mining land use exposure scenano equations
(EPA, 1989a, 1990, 1991a,b, 1992) Site-specific and miming processes-specific values for

parameters are used where applicable.

For the pathway 1nvolving inhalation of volatles, a volathization factor was calculated according
to EPA guidance as shown 1n Table 4 developed from Dinan (1992) Thus 1s consistent with the
construction worker scenario 1n Programmatic Risk-Based Prelimunary Remediation Goals, Final
Revision 1 (DOE, 1994a). The volatilization model 1s apphicable only for the contaminants in
the unsaturated sotl zone. For the purposes of deniving PPRGs for the muning land use exposure
scenarto, 1t 1s assumed that the saturated zone of the mining site 1s not accessed because the sand
and gravel from this zone does not process well Thus, the equation for the derivation of the
volatilization factor presented in Table 4 1s appropnate for the mining land use exposure

scenario

2-4

/0



)

Aep NI10M INOY-Z] 10 paisnipe ‘omusosad gy,
‘sinpe Joj on[eA JneJIp vdd ‘e1661 ‘vdd
APOQ'BP66T ‘VdH

uopenbo £ JIqe], 1A PATEINOMed ‘T661 ‘Vdd

Kep/3ur ¢/
orjads-peorayd
o19ads-reonudoyd

(Aepy3w) 5181 uonsoBur pros Kepyiom
; (Kep-8y/3un) Jo1e) 2dofs J20UBd [RI0
(3/,wm) 10108] UONBZI[NIBIOA JVR-01-[108

anfeA ImeJap vdd ‘QI661 ‘vda 3y/w 60+39 ¢ (3y/,w) 301085 uoissIWD Aenonsed

Aepxi0Mm INOY-Z1 B 10J pasnipe

sinp8 Joj Aep/w €8 (0 JO eI UONETRYUS
12101 J0ejop vdyg ® uo poseq ‘0661 ‘vdd Lep/w Q1 (Aepy,w) ate1 uoNREqUL AUp)IioM
a‘pa'‘qepgel ‘vdd o1y1ads-peonuayd ; (Aep-3y/3w) 10108] odojs 10uvd UONBRYU

SIOYIOM [eLISNPUL/[RIDIIUIUIO0D
JO} onfeA NneRp V4d ‘B6861 ‘vdd sreaf GT (s5ea£) uoneinp amsodxa
anpea oyoads-a1s ‘pg61 ‘SIKON Teak[sKep [pT (sxeak/shep) Aouanbaxy amsodxa
anfeA 1nejop vdd ‘86861 ‘vdi sreaf (f, ) (s1eaf) oum SunBeioae
sinpe Joj 3nfea Jnejp V44 ‘B6861 ‘vdd 3 0L (3%) 1w3am Apoq npe
} e6861 ‘Vdd 90-90 1 (ssoptun) NsiJ J2OURD W] SSIXI 198
- (3y/8w) 1npom Sutunu uo paseq [10S JdvNSQNS 0] OULd
BRwery Jo Doy el {STuTY) uoteneiayy

A..S d
[ (Y1 x 3wf3y o 01 x 04S) + ((— +——) X VY X 14S) } x QT X 47
L1 = 'O¥dd

4034[svp §9¢ X LV X M4 X YL

Sl
04§

d43d
Lt 1}
L=
ag
49
v
Al

'DYdd

2I0YM

$OYdd ourudag amsodxyg Sutuipy [1og aoejInsqng osruofourore)) Junenae)) 10j SIINOS 1MNdWeIRd pue ‘siojowered ‘uonenbg

I 9lqeL



/2.‘
4>

9-T

Kep yrom moy-g | 10] paisnipe ‘apnuossad g,
‘S)npe JOJ onfeA NeJOp Vdd ‘CI661 ‘VdI Kep/8u ¢/ (Aep;8w) ores uonsadur [10s Lepyiom YL
3'p*o'q'epesl ‘vdd ayads-reonuayd (Avp-8y/3w) 2s0p 2OUIIYII JIUOIYD [BIO oqnd
uonenbs /£ JqeL BIA paRIndEd ‘7661 ‘VdII o1j199ds-eatwoyd (3y/,w) 10108] UOTIBZI[TIRIOA IT8-0)-[I0S dA
aneA 1[nejop vdd ‘qi661 ‘vdd y/w 60+399 ¥ (3y/,wr) Jo1d8] UoISSIWID Mefnonsed Jdd
'PO'qQep661 ‘VdH oyads-resudyd (Aep-3y/8w) asop 3OUIIIYII DIWOIYD UOTIE[RYUL and

Kepyzom Inog-z1 © Joj pasnipe

sinpe 10] Aep/w €8 (0 JO deI UONERYUL
[E10) 1[NBJ3P Y JH B uo paseq ‘0661 ‘Vdd Lep/.ur 01 (Aep/,ur) 9res vonerequt AepyIom 1231

SINIOM [BLNSNPUT/TBIDIIUNE0D
J0} oneA neRp vdd  ‘B6861  ‘vdH sreak g (s1eak) uonernp amsodxa ag
anpeA oyads-ans ‘pe61 ‘SIKIN ek skep [T (s1eafk/skep) Aouanbaiy ainsodxs 43
anfeA neyIp vdd ‘86861 ‘Vdd sIeak T (s1eak) sum Juideroae v
S)npe IO} anfeA NeJop vdd ‘86861 ‘VdI ™oL (3x) 19319m £poq npe md
| e6861 ‘vdd 1 (ssapiun) xapui prezey 15356 IHL
- (3y/3w) 3oxs0m Zutunm uo paseq 10§ dvINSANS 10 OYId ONdd
IsureEed Jo 35Inog npurered {SVaqY) uonege[axy] S[QuIex
angMm

0 Eicl O
[ Gt x Sy o1 x <) + (5« x =5 oy 1% a7 * 47
= ‘O¥dd

dval[sdop ¢9¢ X [V X MG X IHL

SOUJd ouruadg ansodxy Suturpy (10§ 9dejinsqng dswuafourdresuoN June[nofe)) 10J $I2IN0S 1919WeIed pue ‘si1aewered ‘uonenby 7 oiqey




3
ag

anfea neJIp VdH ‘7661 ‘weurq

onfeA 3nejap vdd ‘ei6sl ‘vdd
¥'po'q'ep66l ‘vdd

omuaosad Wic,

‘sinpe 10J InfeA InejIp vdd ‘81661 ‘Vd4I
'po'q'ep661 ‘vdi

anfeaA IneJIp vda ‘q1661 ‘vda
3'p2'qQ'Bp661 ‘VdI

Aepyiom mnoy-z| © 10j paisnipe

synpe 0] Aep/w €8 O JO 918J uONB[EYW
12101 J[nejop VJH © uo paseq ‘0661 ‘vdd
anpeA oy10ads-ous ‘pe6l ‘SIAIW

SIONIOM [BIIISNPUS/[RIDIOUNTIOD

J0] oneA nepp vd4d ‘B6861 ‘vdd
©6861 ‘vdd

i

|
BRWETR JO DIN0T

[@L x (38 - 1) x 2J48) + (SYI x Bwf3 . 0] x 04s x 47) + (

£0

0
syads-peonuayd

Aep/3ur g/
oyads-feorudayd

3y 60+99 ¢
agpoads-restuoyd

Aepfwr O
Teok/skep LT

sk ¢
90-90 1

aurrg

(ssapirun) Jotoej amsodxs ewrured
(ssaprun) 10198} Surpjonys eunued
(8nDd 1ad xwakysu) 20108) adogs asmsodxa rewsarxo

(Aep/3u) o1 uonsadur Aepyiom
(1Dds1a) s0108) adojs 90uvd [BIO
(3y/,w) 301085 uoISSTWIS ANe[nonred

(10dysua) 101085 adofs 290ued UOTIRIRYUL

(Aep/ w) )83 uoneeyul Aepyiom
(sxeakskep) Asuanbasy amsodxd

(s1ea£) uoneinp amsodxa
(SSaTiun) NS1I JIOULD JUIIAJI| SSOXI J935n
(351pd) 10310 Suiunu uo paseq 105 BINS 10 DYUId

(STTUTY) UoTIeUeTdY Y

d4d
1

X 84/3 01, x 1S X vy X 47) ] x @4

AL

aL
s
I
04§

48d
LN

L.}
43
asg

‘DYdd

219yM

= ‘Oydd

SDUdd

ouruads nsodxyg Sututy 110§ 9dejInsqng OpionuoIpey Funemoe) 10j SI2INOS Idjoweled pue ‘sioowrered ‘uonenbg ¢ dqe]



Table 4 Equation, Parameters, and Parameter Sources for Calculating the Subsurface Soil
Volatulization Factor for Unsaturated Conditions

(LS x V x DH)

x(Bl4xax D

vp= =4

2xD,xP, xK, x 10 kg/mg

where
.= D,xP,
p , () A-P)
a K“
Vanable Explanation (Units) Default Value
VF volathization factor (m’/kg) -
LS length of side area (m) 45 m
\% wind speed 1in mixing zone (m/s) 225 mls
DH diffusion height (m) 2m
A area of contamination (cm?) 20,250,000 cm?®
D, effecuve diffusivity (cm?/s) D, x (P2 */P2%) cm¥/s
P, air-filled soul porosity (unitless) P -8
P, total soil porosity (umtless) 1-(8/p,)
3] so1l moisture content (cm*-water/g-soil) 10% or 0 1 cm>-water/g-so1l
8 soil bulk density (g/cm?) 1.5 g/em?
Ps true soul density or particle density (g/cm?®) 2 65 g/cm®
| soil-air partiion coefficient (g-soil/cm>-air) (H/KpY x 41 g-sol/cm3-air
(41 is a conversion factor)
T exposure nterval (s) 7 9E+08 s
D, diffusivity 1n air (cm?s) chemical-specific
H Henry’s Law constant (atm-m?*/mole) chemical-specific
K, soil-water partiton coefficient (cm’/kg) K. xOC
Ko organic carbon partition coefficient (cm®/kg) chemical-specific
oC organic carbon content of soil (fraction) 2% or 0.02
Source Dimnan, J. 1992 Changes to Equations in the Part B Guidance Note to

Regional Toxic Integration Coordinators. November.



3.0 CHEMICAL-SPECIFIC INFORMATION

Thus section presents chemical-specific information necessary to calculate the mining land use
exposure scenano PPRGs. This information includes toxicity values and chemical and physical
properties The chemical-specific toxicity values and chemical and physical properties used for
the calculation of the PPRGs for the mining land use exposure scenario are presented in Table
5. The toxicity information used to calculate the PPRGs include the SFs for evaluating
carcinogenuc effects and the RfDs for evaluating noncarcinogenic effects Toxicity values are
obtained from the latest information available 1n IRIS (EPA, 1994a). If values are not available
from IRIS, Health Effects Assessment Summary Tables (HEAST) Annual Update (EPA, 1994b)
1s consulted Values for polycyclic aromatic hydrocarbons (PAHs) are calculated using EPA
guidance enttled Region 8 Superfund Technical Guidance No RA-04 PAH Toxicity Values
Development of Toxicity Values for PAHs to Use in Human Health Risk Assessment (EPA,
1994e) Values for tetrachloroethene and trichloroethene are both from EPA memos from the
Office of Research and Development (ORD) Environmental Criteria and Assessment Office
(ECAO) (EPA, 1994c,d)

Chemical-specific chemical and physical properties presented in Table S include Henry’s Law
constant, organic carbon partition coefficient (K..), water solubiity (EPA, 1986), and diffustvity
(D) (EPA, 1988)
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4.0 PPRGS FOR THE MINING LAND USE EXPOSURE SCENARIO

Thus section presents the PPRGs for the mimng land use exposure scenario. For each potential
chemical, the calculated PPRGs for the sand and gravel mining worker exposure scenario are
presented in Table 6. Table 6 aTs:) presents the subsurface volatlization factors for each
potential chemical These PPRGs are pertinent to all of the OUs at RFETS should the
contammnant be identified as an OU-specific chemical. However, OU-specific factors may
supersede some or all of the PPRGs should these factors preclude one or more of the exposure
pathways used as the basis of the nisk-based equations For example, the PPRGs for the sand
and gravel mining land use exposure scenario may not be appropnate for areas where the future

land use will be an ecological preserve

Because of the conservativeness of the PPRG process and parameter values, several PPRGs 1n
Table 6 are greater than one million (1 OE+06) mg/kg This value 1s the same as one million
parts per million (ppm) Thus value indicates that the chemical 1s pure 1n the media and the use
of such high PPRGs 1s questionable

Consistent with the Programmanc Risk-Based Prelimunary Remediation Goals, Final Revision
1 (DOE, 1994a), the PPRGs presented in Table 6 are not intended to be the final cleanup
standards listed in the RFETS OU-specific Records of Decision (RODs). Other factors will need
to be considered when establishing the final cleanup standards such as

° Background contaminant concentrations

. Results of the OU-specific baseline nsk assessment (BRA)

. Technology limitations

. Analytical methods and detection limits

. Contaminant-specific Applicable or Relevant and Appropnate Requirements (ARARS)
. Cost-benefit evaluations

o Worker safety

. Ecological effects.
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' Table 6 Rusk-Based PPRGs and Volatilization Factors for the RFETS Miung Land Use Exposure

Scenario
Subsurface Soil Mimng Carcinogen | Mining Noncarcinogen

Target Analyte List Volauhizauon Factor | gybsurface Soil PPRG | Subsurface Soil PPRG
Chemucal !m’lkg! ng/kg g/kg
Acenaphthene# - - 8 28E+04
Acenaphthylene# - - -
Acetone# 261E+04 - 1 38E+05
Aldrin . - 2 27E-01 4 14E+01
Alumnum - - 4 00E+06
Anthracene# - - 4 14E+05
Antimony - - 5 52E+02
Aroclor-1016 - - 9 65E+-01
Aroclor-1221 2 49E 406 5 02E-01 -
Aroclor-1232 - 5 02E-01 -
Aroclor-1242 - 5 02E-01 -
Aroclor-1248 - 5 02E-01 -
Aroclor-1254 - 5 02E-01 -
Arocior-1260 - 5 02E-01 -
Arsenic - 2 21E+00 4 14E+02
Barium - - 9 S2E+04
Benzene# 1 0SE+04 1 03E+01 -
alpha-BHC - 6 13E-01 -
beta-BHC - 2 1SE+00 -
delta-BHC - - -

amma-BHC (Lindane) - 2 97E+00 4 14E+402
Benzo(a)anthracene - 5 29E+00 -
Benzo(a)pyrene - 5 29E-01 -
Benzo(b)fluoranthene - 5 29E+00 -
Benzo(g,h.)perylene - - -
Benzo(k)fluoranthene - 5 29E+01 -
Benzoic acid - - 5 S2E+06
Benzyl alcohol - - 4 14E4-05
Berylhum - 8 98E-01 6 90E+03
bis(2-Chloroethoxy)methane# - - -
bis(2-Chloroethyl)ether# - 3 51E+00 -
bis(2-Chloroisopropyl)ether# - 5 52E+01 5 S2E+04
bis(2-EthylhexyDphthalate - 2 76E+02 2 76E+04
Bromodichloromethane# - 6 23E+01 2 76E+04
Bromoform# 3 09E4-04 2 25SE+02 2 76E+04
Bromomethane# - - 1 93E+03
4 - Bromophenyl phenyl ether - - -
2-Butanone# - - 8 27E+05
Butylbenzyiphthalate - - 2 76E+05
Cadmuum - 2 13E+04 . 6 90E+02
Calcium - - -
Carbon disulfide# - - 1 38E+05
Carbon tetrachlonde# S 9SE+03 3 10E+00 9 65E+02
Cesium - - -
alpha-Chlordane - 2 97E+00 8 28E+01
beta-Chiordane - 2 97E+00 8 28E+01
gamma-Chlordane - 2 97E+00 8 28E+01
4 - Chloroanaline - - 5 S2E+03
Chlorobenzene# 2 8SE+04 - 1 59E+03
Chloroethane# 4 78E+03 - 1 42E405
Chloroform# 8 84E+03 3 17E+00 1 38E+04
Chloromethane# - 297E+02 -
4 - Chloro -3- methylphenol - - -
2 - Chloronaphthalene# - - 1 10E+05
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* Table 6 Rusk-Based PPRGs and Volatilization Factors for the RFETS Mining Land Use Exposure

Scenario.
Subsurface Sotl Mining Carcinogen | Miung Noncarcinogen
Target Analyte List Volatization Factor | Subsurface Soil PPRG | Subsurface Soil PPRG
Chermucal 3/kg ng/kg mg/kg

2 - Chlorophenol# - - 6 90E+03
4 - Chlorophenyl phenyl ether - - -

Chromium II - - 1 38E+06
Chromium VI - 3 19E+4-03 6 90E+03
Chrysene - 5 29E+02 -

Cobalt - - 8 28E+04
Copper - - 5 52E+04
Cyamde - - 2 76E+04
44-DDD - 1 61E+01 -

4,4 - DDE - 1 14E401 -

4.4 - DDT - 1 14E+01 6 90E+02
Dibenzo(a,h)anthracene - 5 29E-01 -

Dibenzofuran - - -

Dibromochloromethane - 4 60E+01 2 T6E+04
D1 -n- butylphthalate - - 1 38E4-05
1.2 - Dichlorobenzene# - - 1 24E+05
1 3 - Dichlorobenzene# - - -

1 4 - Dichlorobenzene# - 1 61E+02 3 83E+10
3.3 - Dichlorobenzidine - 8 S8E+00 -

1.1 - Dichloroethane# 6 9SE+03 - 9 STE+03
1.2 - Dichloroethane# 101E+04 3 O0E+00 -

1,1 - Dichloroethene# 3 71E+03 5 26E-01 1 24E+04
1,2 - Dichloroethene (total)# - - 1 24E+04
2 4 - Dichlorophenol - - 4 14E403
1,2 - Dichloropropane# - 5 68E+01 5 46E +-07
cts -1,3 -Dichloropropene# - 2 15E+01 4 14E+02
trans- 1,3 -Dichloropropene# - 2 1SE+01 4 14E+-02
Dieldnn - 2 41E-01 6 90E+01
Diethylphthalate - - 1 10E+06
2 4 - Dimethyiphenol# - - 2 76E+04
Dimethylphthalate - - 1 38E+07
4 6 - Dimitro -2- methylphenol# - - -

2 4 - Dinitrophenol - - 2 76E+03
2 4 - Dinitrotoluene - - 2 76E+03
2 6 - Dinitrotoluene - 5 68E+00 1 38E+03
D1 -n- octylphthalate - 2 76E+02 2 76E+04
Endosulfan I - - 8 28E+03
Endosulfan II - - 8 28E+03
Endosulfan sulfate - - 8 28E+03
Endosulfan (technical) - - 8 28E+03
Endnn ketone - - -

Endnn (techmcal) - - 4 14E+02
Ethylbenzene# 4 11E+04 - 6 46E+04
Fluoranthene - - 5 S2E+04
Fluorene# - - 5 52E+04
Heptachlor - 8 58E-01 6 90E+02
Heptachlor epoxide - 4 24E-01 1 79E+01
Hexachlorobenzene - 2 41E+00 1 10E+03
Hexachlorobutadiene - 4 95E+01 2 76E+02
Hexachlorocyclopentadiene - - 9 S6E+03
Hexachloroethane - 2 76E+02 1 38E+03
2 - Hexanone - - -

Indeno(1.2.3-¢d)pyrene - 5 29E+00 -

Iron - - -

Isophorone - 4 07E+03 2 76E +05
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Table 6 Risk-Based PPRGs and Volatilization Factors for the RFETS Miming Land Use Exposure

Scenario
Subsurface Soil Muing Carcinogen | Mining Noncarcinogen

Target Analyte List Volauhizauon Factor | Subsurface Soil PPRG | Subsurface Soil PPRG
Chemmcal _ (m’/kg) (mg/kg) (mgfkg)
Lead - - - -
Lithium - - 2 76E+04
| Magnesium - - -
Manganese - - 6 83E+03
Mercury - - - 4 14E+402
Methoxychlor - - 6 90E+03
Methylene chlonde# - 5 15E+02 8 28E+(4
2 - Methyinaphthalene# - - -

4 - Methyl -2- pentanone# - - 1 10E+05
2 - Methyiphenol - - 6 90E+04
4 - Methylphenol - - -
Molybdenum - - 6 90E+03
Naphthalene# - - 5 52E4+04
Nickel - - 2 76E+04
2 - Nitroaniline - - -
3 - Nitroamline - - -

4 - Nitroanihine - - -
Nitrobenzene# - - 6 90E+02
2 - Nitrophenol - - -

4 - Nitrophenol# - - -
n - Nitrosodiphenylamine# - 7 88E+402 -
n - Nitrosodipropylamine - 5 52E-01 -
Pentachlorophenol - 3 22E+01 4 14E4+04
Phenanthrene# - - -
Phenol - - 8 28E+05
Potassium - - -
Pyrene - - 4 14E+04
Selenium - - 6 90E+03
Sulver - - 6 90E+03
Sodium - - -
Stronttum - - 8 28E+05
Styrene# 2 20E+04 - 5 27E+04
1,1,2,2 - Tetrachloroethane# - 1 93E+01 -
Tetrachloroethene# 1 11E+04 1 S4E+02 1 38E+04
Thallium - - -

Tin - - 8 28E+05
Toluene 1 99E+04 - 2 16E+04
Toxaphene - 3 SIE+00 -
1,2,4 - Tnchlorobenzene# - - 1 38E+04
1.1,1 - Tnchloroethane# - - -
1,1.2 - Tnchloroethane# - 6 77E+01 5 52E+03
Trchloroethene# 1 0SE+04 5 02E+01 -
2.4,5 - Trichlorophenol - - 1 38E+05
2.4,6 - Trichlorophenol - 3 51E+02 -
Vanadium - - 9 65E+03
Vinyl acetate - - 1 38E+06
Vinyl chlonde 1 72E+03 1 34E-01 -
Xylene (total)# 1 76E+04 - 2 76E+06
Zinc - - 4 14E+05

Nitrate - - 2 21E+06
Nitrite - - 1 38E+05
H - - -
Sulfide - - -
Ammonium - - -




® Table 6 Rusk-Based PPRGs and Volatihzation Factors for the RFETS Mimng Land Use Exposure
Scenari0

Subsurface Soul Mimning Carcinogen | Miming Noncarcinogen

Target Analyte Last Volaulization Factor | Subsurface Soit PPRG | Subsurface Soil PPRG
Chemscal 1 m’/kg g/kg g/kg
Bicarbonate - - -
Bromude - - -
Carbonate - - -
Chlonde - - -
Cyamde - - - -
Fluoride - - 8 28E+04
Orthophosphate - - -
Siica(asin S1 & $103) - - -
Sulfate - - -

— e
Radionuchdes ggllé) 5&*’5!
Amernicium - 241 - 6 74E+00 -
Cesmum - 137 - 6 47E-02 -
Plutomum - 238 - 9 74E+00 -
Plutouum - 239 - 9 33E+00 -
Plutonium - 240 - 9 33E+00 -
Radium - 226 - 2 22E-02 -
Radium - 228 - 4 59E-02 -
Strontium - 89 - 2 03E+02 -
Strogtium - 90 - 6 00E+01 -
Triuum* - 4 00E+04 -
Uranium - 233 - 1 24E+02 -
Uramum - 234 - 1 25E+02 -
Uranium - 235 - 5 53E-01 -
Uramum - 238 - 2 SSE+00 -

* Value given 13 1n pCvVL
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These PPRGs are not to be used as standardized limits to enable screening of potential remedial
technologies and alternatives. As additional information 1s obtained through the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) Remed:al
Investigation/Feasibility Study (RI{f S) and RCRA Facility Investigation/Remedial Investigation
RFI/RI and Corrective Measures Study/Feasibiity Study CMS/FS process, changes will be
incorporated as soon as possible during the development and screening of alternatives or detailed

analysis of alternatives
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